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SEQUENCE LIST 

<110> Bougueleret, Lydie 

<120> A Nucleic Acid Encoding a Geranyl -Geranyl -Pyrophosphate Synthase 
(GGPPS ) and Polymorphic Markers Associated With Said Nucleic 
Acid .. 

<130> 45.US2.PCT 

<150>. US 60/093, 940 
<151> 1998-07-23 

<160>. 11 

<170>. Patent. pm 

<210> 1 
<211> 17131 
<212> DNA 

<213> Homo sapiens. 
<220> 

<221> exon 
<222>. 486. .546 
<223> exon 1 

<220> 

<221> exon 

<222> 633 . . 826 

<223> exon Ibis 

<220>. 

<221> exon 

<222> 7292 . . 7384. 

<2 23>. exon 2 

<220> 

<2 21>. exon 

<222> 13760 . .13830. 

<223 > exon 3 

<220>. 

<2 21> exon 

<222> 14063 . . 15251 

<223> exon 4 

<220> 

<221>. misc_feature 
<222> 486 . . 546 

<223> homology with sequence in ref. embl : AA3 98854 
<220>. 

<221>. misc__feature 
<222> 7292 . .7384. 

<223> homology with sequence in ref embl : AA398854 
<220> 

<221> misc^feature 
<222> 13760 . . 13830 

<223> homology with sequence in ref embl. : AA398854 
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<220> 

<221> misc_feature 

<222> 14063 . . 14314 

<223> homology with sequence in ref. embl 


AA398854 


<220> 

<221>. misc_feature 
<222> 633 . . 826. 

<223> homology with sequence in ref embl 


Z44596 


<220> 

<221> misc_f eature 
<222>. 7292 . . 7384 

<223> homology with sequence in ref embl 


Z44596 


<220> 

<221> misc_feature 
<222>. 13760 . . 13830 

<223> homology with sequence in ref embl 


Z44596. 


<220> 

<221> misc_feature 
<222> 14243 . . 14670 

<223> homology with sequence in ref embl 


AA435858 


<220>. 

<221> misc_feature 
<222> 15055 . . 15251 

<223>. homology with sequence in ref embl 


AA194600 


<220> 

<221> misc_binding 

<222> 14036. .14081 

<223> 5-187-77 

<220> 

<221> allele 

<222>. 14058 

<223> 5-187-77 polymorphic base insertion of T 


<220> 

<221> primer_bind 

<222> 13982 . . 14000 

<223> 5-187 .pu 


<220> 

<221> primer_bind 

<222> 14390 . . 14409. 

<22 3> 5-187.rp complement 

<220> 

<221> misc_f eature 

<222> 1847 . . 184 8, 613 0, 6145, 10 814, 12 943 , 13125, 14 874 . . 14875, 14 917. 

15085. .15086 
<223> n=a, g, c or t 


<400> 1 

tcgggctccc tggttggggg gagggggacg 

ggcccccaat cgcgctgccc tccagaggac 

gggcaaaggt ccaggcggtg gccgtggcgg 


acgaaaaatc ccccccggac tggaggtccg 60 
99C99cgatg gaccctctgc agctccctcc 120 
cggcaagatg aagctcaaga gtctccctcc 180 
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gcttcggcga 
caccgactct 
tacctctttc 
gcctatacac 
tctatggaaa 
gccaacgcgc 
ggaccggtgc 
ggcaacgacg 
tgtcgctggc 
taggcatcgg 
tactcccgga 
cggcggctgg 
ggaaagaaag 
atcccctagc 
atctgagcga 
actgtatacg 
aaattccctg 
aatggaagga 
ccttcccttt 
cctggtttca 
cgaccactgg 
aacaaaacga 
ggagaatgag 
gatcgagctg 
cattccagac 
tatgaagaac 
taaaggagtt 
aagggagaga 
aaagaagagt 
tcacatggtg 
atttctggca 
gtagtttttt 
ttacatttaa 
tttgatttaa 
atcctttaga 
ccagcacttt 
gctaacacgg 
cgggcgcctg 
aggcggagtt 
agacgctgtt 
agttcttatg 
attgacttaa 
cataattagt 
aagattagct 
gaattctgaa 
gagaaaatat 
acatttaaat 
aataatcttt 
ccctgataat 
ggtatttgca 
tttcgcttac 
ttagtcaaga 
taaaatgatt 
acagactaca 
ttgtgcttta 
tgtcttagct 
atattccata 
ctctgagaat 
ttaacacata 
ctcaaaaggt 
gcacagttga 


ccgagctcct 
aggttccccc 
ccggatggcc 
tgttcctatt 
cagaaagtta 
aaatcctcgt 
gggggcgggg 
cctgcgcagt 
ggctgaggag 
gaagagccta 
ccggcggcgt 
ggggaacccg 
aaaggagagt 
tttaagcgag 
ggaggaagca 
tttgcagttc 
tttatatcag 
ttcagtatgc 
gaaaagtctt 
tcgtctaacg 
ggtggcctct 
tgtgaaatta 
ggaatttggc 
agagctgaag 
aaaaaggcta 
tgagcctgga 
ttggttttct 
tggctccgat 
taaagaggca 
aaaagaatgg 
gctttttagt 
cactctaaaa 
ctttagtatg 
aagaaaaaca 
ctcttaagaa 
999aggccga 
tgaaagcccg 
tagtcccagc 
tgcagtgaga 
tcagaagaaa 
ttttcatacc 
gtgagtattc 
gttttaagtt 
ctgatttctg 
agtgcatctc 
acaaacgtga 
agagaagtat 
tagctaagcc 
aaggtcacgt 
taataggtta 
ttgattcttt 
tggatgtaga 
tcttttggtg 
aaaaaatatg 
attttcattt 
tgttataaca 
gctgggaatc 
ttgtatgttg 
caccgggctt 
ttctgtgacc 
tggttatatg 


cactccggac 
cctttctccc 
tcttagacga 
ggtccctgga 
cgcctcaagg 
ccgcgagaac 
gggaggtgaa 
gtgaccggga 
ggcggagagt 
agtccacatt 
gaaagtcgtg 
gatgggaaga 
gaggacccgg 
gagggagagg 
gaaacctcac 
tctgcccagc 
gcggcttctt 
gcttcacatt 
ttgcatggga 
cgttagaagg 
gccttcgtag 
ccgcagtggc 
ttctttaggg 
ggctagcagg 
acttgtcaga 
gagatgggat 
cctaatagca 
tggaatgtca 
aatgcaggga 
agcgtttgta 
tttgaaagtg 
ggaaactagt 
tgatagctga 
aaggcgggtg 
gacacaaggc 
ggcgggcgga 
tctctactaa 
tactcgggag 
cgagatcacg 
gacacaaggc 
actgaaaatg 
ttaaacatct 
gaaaaataac 
tgcaacaggg 
attgattttt 
ttcttgctcc 
atgagatcct 
attattcttc 
gtcagagatc 
cctaactaaa 
atgagccttt 
aattttccat 
gagtgctgat 
cctttcaatc 
gtaatctgcc 
caaacacgaa 
ttaatctgag 
taagtctttg 
tttttttttt 
catgagatgg 
tgtgtgttat 


tcgactgacg 
ctcccctaga 
ccttggattg 
tacaaacaac 
ctttctggga 
tgcaaggccc 
aggggcgggg 
tggcgcattt 
tctgtggtga 
ataaaatagg 
atatcatcgt 
agggcggggg 
atgctgaacc 
aagggttggc 
cgtttcttcc 
cgctgtggaa 
tcagatccat 
tgtatgtctc 
tgttcacttc 
cgctttcatt 
acctgcgcct 
agtgccccag 
^999^aagga 
agttaactaa 
aagccctgtg 
gagggggagt 
atgggatatc 
tccctggctg 
acccgacgag 
ttaatgatta 
agaagtttca 
agagttcatg 
aatttccagc 
agggtgagag 
ggctgggcgt 
tcacgaggtc 
aaatacaaaa 
gctgaggcag 
ccactgcact 
aagttggttg 
cttgtatgta 
ctaagtgagg 
atcaaccaca 
tacacctgtt 
aagttcggtc 
caacttgtag 
tttttaattc 
ctgttttgca 
aaatagtata 
taggtttttg 
ttttccttgc 
atgggatgtt 
cttttttatg 
ctgaagagta 
ttcaataaag 
tatttgtctg 
gtacgtgtaa 
tggcagtgta 
ttttagaaga 
tttacagtat 
tatttcagcc 


ggcaaacatc 
ttttttttcc 
gttaaagttc 
gacgccattt 
aataaagtcc 
gcaatgccct 
caacaaagca 
tcttgcacca 
aatagtggga 
aagttgatgc 
tgaactgtga 
aggctgggag 
ggattgtgta 
caagtggggc. 
cctccggact 
aatcggcctc 
cgtctttctc 
tggccattct 
ttagacgcaa 
tcttcatggg 
ggtgagacgg 
aggagagttc 
agggtttctg 
ggaaagagaa 
gcggaaggga 
gtcgaacctt 
ttccaaggaa 
aagagtnnag 
gaggctattg 
tggattcact 
gactctcact 
taacacacac 
tgtgataaat 
tatatgccac 
ggtggctcac 
a 99^9 a tcga 
aaattagccg 
gagaatggcg 
ccagcctggg 
tcgatacctg 
aatatcctct 
aaaggaaata 
aagctctacg 
acaggtcctg 
aaatgtgttt 
ttgagaaaag 
tacttttaat 
tcttcttttc 
ggtaataggt 
cctaataggt 
gacgtctttg 
tctctttgaa 
attgtttcat 
acctgaacta 
agttaagcta 
cttggcatta 
acattcaggg 
tacatttgtg 
ttcatagctt 
ggggaagcat 
acccattatc 


gcttcccccc 
ccccctcccc 
tttagaaccc 
tcccaccagt 
atactctggg 
gcgcctgcgt 
gtagggaggc 
actaatgcgg 
aggattcatg 
ggggtacagt 
gcggcagtgg 

gcggggcaga 
tgaattttcc 
ggaagggagc 
ctgtgctagc 
gaagtgattg 
ccggagtatg 
caaaccaggc 
ggttgtgtgc 
tgttgagcgc 
acagatgctg 
cacggtgata 
agcaagtgag 
aaggaaaaga 
gcttttccaa 
ttaggctttg 
tctcaatcaa 
gaagcgaaaa 
ccgtagtagt 
ctttgaacaa 
gaggtattct 
taatgcctct 
tgggaaatcc 
ggtgtgtaga 
gcttgtaatc 
gaccatcctg 
ggcaaggtgg 
tgaacccggg 
cgacagagtg 
gaaaaattga 
gggacaggaa 
ttttttaaag 
aattgaaaca 
acacaaaagg 
tggaggctgt 
atagatacta 
gatgttcgat 
ttacttcaat 
tacctaaata 
atgttgatta 
gtattaattg 
ttcatgttgt 
atagataaga 
tacactagtt 
gtggaattta 
aagggtaaag 
actatatgat 
ttgcaactta 
tcatcatatt 
caaagcactt 
atgtgcttac 


. 240 
300 
360 
420 
. 480 
54 0 
600 
. 660. 
72 0 
780 
840 
. 900. 

960 
1020 
1080 
1140. 
1200. 
1260 
13 2 0 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980. 
2040 
2100 
2160 
2220 
2280 
2340. 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 

2 94 0 
3000. 
3060 
3120. 
3180 
3240 
3300 
3360 
3420 
3480 

3 54 0 
3600 
3660 
3720 
3780 
3840 
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caactgccta acagtgcata catatgtaga agttttattc ttttctcctg ttgccatatt 3900 

atacgtctca tttcacagca gaaaaacaac tgcatgacag agacaatgtg gttcaaacca 3 960. 

ttttaccctt gtattcattg actgctacaa aacaggaaca ttaaatacct gattgtcacc 4020. 

aaattgggta gtctcagcac ttctacactc gtaattgtgc tggaaaagtg gaatgctagc . 4 0 80. 
actaataatt agattttggt ttggagggtt ttttatttgt ttattcttac ttgtataaat. . 4140. 
ttatggggtg caagtgtagt tttatcacat gcatagattg cattgtagtg aagtcaggac . 42 00 

ttttaggggg tccatcaccc atgtaatcac gttgtaccca ttaagtaatc tttcatcatc . 4260. 

cacctccttc ccaccttctc accctttgga atctccattg tctatcattc cacactccat 4320. 

gtccatgtat acacattatc tagctcccat ttataattga gaagatgtac tatttgtctt 4380. 
ttatgtctga cttgttacac ttaaggtaag ggctatccat ccattttgct gcaaatgaca . . 4440 

tgatttcatt ttgttttaat ggctgagtaa tcattcgttg tatatatacc acattttctt . 4500. 

tattcagtca tctgctgatg gacacttagg ttgattccat atctttacta ttgtgaatag . 4560 

tgctgtaata aacacatagt gcaagatttt ggaaatttta cttttgtggc acgttgttgg 4620. 
tatttactca ggatctttgg atttgcttgg ctgcatgtat atgaatcagt gtgtttattt . 4680 
actgaaatat gtgcaaaagt cttgtctttg gtggattaat ttataatata aatccacaaa . . 4740 

agtcagattc tgctcctaag tatattttac atttttaaat ttaatgccag caagaagtta . 4 800 

cagtactaga attgccttac ccctgagagt atcaatgatc agatcatagt atcaggtgac . 4 860 

tgggctatag aagatgactt ttattactta acattatgaa gttactaggg ctgatttaga 4920. 

aatcgaggaa cactggtgaa accccgtctc tactaaaata caaaaattag ctgggcgtgg 4980 

tggtgggcac ctgtagtccc agctactcag aaggctgagt caggagaatt gcttgagccc 5 04 0. 

aggaggcaga ggttgcagtg agccgagatc gtgccactgc actccagcct gggcgacaga 5100. 

gtgagactcc gtctcaaaaa aaaaaaaaaa aaaaaaaaag gaacacatcc tcactgttac 5160. 

aataaataac agtagcccac acccccttag ttgtgatgtg gtgtgatacc atgtaagcaa . 5220 

cctatttcca gttcccctaa cattctcaag cagctgtatc agaatcatac aagatgcata 5280 

tttaaattga agatttctaa gtctctggcc cagacttaga aaaaaaggat caggccgggc 534 0 

acagtagcta acacctgcaa ttccaacact ttgggaggct gaggcgggtg gatcgcctga 5400 

ggtcaggagt tttgagacca gcctggccaa catagtgaaa ccccatctct actaaaaatt 5460 

caaaaaatta gctgggcgtg gtggcaagaa cctgtaatcc ctgctattcg ggaggctgag . 5520. 

gcaggggaat- cacttgaacc cgggaggtgg aggttgcagt gagccaagat tgcgccactg 55 80 

cactccagcc tgggcaacga gcaaaactcc gtctcaaaaa aaaaaaacaa aaggaccttt 5640 

gagcaatcag aataacacaa agtacatgaa ctgaacttca ttttcttcat tcaaaagaaa 5700. 

gtggccctca ctcaagcaaa tatattcttg tgctttatct tctggcatac tgagataact . 5760. 

ttctaaagtg gtttccaatt ccaaaatcca atgatgtgca actcattgaa cagccctaac 5820 

cacaaactgc cattagatgc catattacat ttagcctttt tgttgtagaa aagttggtta 5880 

gaagtgggct caggattcta aagactaaat catagtccca agaagcaaaa gaaagaggat 5 94 0 

aaaagtaata aacttcccaa aatgtgccaa agatgctaga gcagttagat tcctaatatg 6000. 

aggacaagta ataatagaaa cagatacaaa gaaataaagt agagattcaa cagtacaggg 6060. 

agaccctagg aagaccatga gtgttattct aggaaatact gaaataagac agatttcagt . 612 0. 

ataaaggggn aatatgttta ataanatata tgcatttgag ttaatgcgta ttttaaatca 6180 

gaaatctctg aaatggattg attgtagaga aactactagg gggacgagga gaatcccttt 624 0 

aaattttaaa tacataaaac atactcatct tagtgctcat ttaaaaaagg atatgtttac 6300 

taattagtgt aatcagttaa atacagaggt atctttccaa ttctttggat gtgttttgac 6360 
atttgccgtc aacaaattaa gccttttgtg gttgattaaa ataggaaaag cttaatataa . 642 0 

gttatgtgac taagaaaaca acttaaaaac caagacaaca ctttgaccaa tataatcact 6480 

tgaatgaaga attttctaat tgagatataa tttacatacc acccatttaa agtgtacatt 6540 

tcagcagttt ttagtgtatt cacagggctg tgcaaccatc acaatttaat tttataacat 6600. 

tttgatccct gcgaaaagaa accctgtact cattagcaat tagtccctgt tcctaaccac 6660 

taatctactt tctttctctg tagattggct tattctgaac atttcgtata aatggaatca 6720. 
tacaatatgt agtctcttga gattggcttc tttcacttaa catgttttca aggcttcata . 6780 

gctgtagaat cttgctttgt ttttttgaga ctggagtcac tctttcgccc aggctggagt . 6840 

gcagtggtgt gatctcagct cactgcaacc tctgcctccc gggttcaagc agttctcctg 6900 

cctcagcctc ccaagtagcc agaactacag gcacacacca ccatgctcgg ctaatctttg 6960 

tagttttagt agagatggtg tgaaggctgg tctcgaactc ctgacctcat gatctaccca 7020 

cctcagctaa tttttcatat ttttagtaga gacaaggttt tgccatgttg cccaggctgg 7080 

tctcgaactc ctgggcttaa gctatccgcc cgcctcagcc tcccaaagtg ctgggattac 7140 

aggcgtgaac taccgtgccc agcaacagaa tcttcttttt aaaccagact aggtgtcttt 7200 

tcacaaacac cctgcaatac aaattccttt gcagtttgac actgaaagat gattagtttc 7260 

atgtgatctt tatgtttctc ctttttgaca gattagcttt gaagtttaaa tccaatggag 7320. 

aagactcaag aaacagtcca aagaattctt ctagaaccct ataaatactt acttcagtta 7380 

ccaggtaata cttcacttac agtccatata gggtcatttt catgcagtag tggtcgttca 7440 

aatgttagca aatagaaaag gttagacttg ctagccgttg agattttcta tttaaggtga 7500 
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tgcgtatgag aaaaatgata aatagaacat tataattttt tctttattaa aaggtaattt 7560. 
ttgccaggtg cagtgataca tacctgttgt cccacctact tgggaggctg aggcaggagg 7620 
atggcttgag cccaggagtt taaggctata gtgcacaatg atcacacctg tgaatagcca 7680 
ctacactcca gcttgggcaa catagtgaga ccccgtctct taaaaagaaa cgtaattttt 7740 
gaaggcaccc tttaaaacat atccaattat ttaacatatc ttgaaaaata aaaatactta 7800. 
aaacattttg gtatctcatt ggaggttgta ctctttacgg atattacgca ttcagattcc . 7860 
ccactgttta gatattaggg gaagttacgc agatttgttt aacagtagaa cactttattt 7920 
accatacatg ttcaagttta ccttctatgt ctgtattttc cagtatctca cacatacact . 7980 
gcatttcata tactactggt tcctttgaga gccaaataat aatgtatcta aaatcacagt 8040 
atttggaaat atagcccact ttattcctgt ataagggtat gccaccttgg acatggcttc 8100 
ctacctcacg tgtacgtgtg tgtttttgtt ttattttgct tctttaaaaa cttgtctgga . . 8160 
ggctgggcgt ggtggctcac gcctgtaatc ccagcacttt ttgaggccaa ggcgggcgga 822 0 
tcatgaggtc aagaggttga gaccagcctg gccaacatgg taaaaccccg tctctactaa 8280 
aaacacaaaa gttagctggg catggtggcg catgcctgta gtcccagcta ctcgggaggc 834 0 
tgaggcagga gaatcacctg aacctggaag gcagaggttg cagtgagctg agattgcatc . 84 0 0 
actgcactcc agcctggcaa cagaatgaga ctccgactca aaaaaaaaga agaacttgtc 8460 
tggaaatgat aataagcaaa aactcatgaa tataataaac aggggttatt gtaataaaaa 852 0 
atcatttgta ttagaatatt ctttctcata gacataatat aggccaggtg tggtggccca . 8580 
cacctgtatt cccagcactt tgggaagcca aggcaggatt gcttgagacc aaaagtttga . . 864 0. 
gaccaccttg ggcaacataa caagtccccc tctctgtttt aaacattttt taaaaaagaa . 8700 
gaaataatat aaaagttggt aaattatttg acaagcataa aaacctattt agccatactg' 8760 
tgactaaact ctaatgatgc tctcaattca gtctcaatag acacttttaa atttccgtgc 8820 
taaagtacac acctttcttt atgagcactt ctctgtggta atatgtgcat ttctgttctt 8880. 
catgagcctg ggaaggataa aagccaaaag aatgcttgct cctgtgctac accttggaaa 8940 
ccataattag tgtcattttt attttggccg accctaatag agactcgcct gctaatgtca . 9000 
atgcatgaga agaatgaggg aatgacagaa atggagaatt caaagggaag gttgcccact 906 0 
gtttaagaaa aagccaagag actgcttttg agtgacattt atccagcagt tagtaactta 912 0. 
tttcagtatc tcccagtgag aaacatggca cagtttcact ttcactctac ccagctctta . 9180 
ctgccagaca tcctttagaa cacgctcaca aacactagct ggaactgggc tggcattaat . 924 0. 
agcaagccag ttatcagtgc tgacaaaagt ctaacaagca tcgcttgaat gtctcttact 9300 
ctgctactta caaagcaagg actgcctaca gttacatttt aaccataatg cttacttatg . 9360. 
ctgtgaccac cttctgtgac ttcctttttt ttaattctca ttacttggaa ataatgtttt 9420. 
aagacattag ataacatatt taaaattatc actaggtacc tcaccttttt attcaagtac 9480. 
gttcttgatc catgatggaa tacaacctca aaagatacta ctaaagaaat atgacattgc 954 0 
actatgcaca taacacactt atttttttac agagagcttc agagttacta aagtaactta 9600. 
gaggtgtgcc aggtcattta tactgttgta atattactct tgctaataaa taataataat 9660 
gctatcagta ttttctgaag tcaacctggc caacatggtg aaaccctgta tctactaaaa 972 0 
atacaaatat tagccaagta tggtagcgca tgcctgtagt cccagctgag gcacgggagt 9780 
cacaggagcc taggaggcag aggttgcagt gagccgagat cacgccactg cactccagcc . . 984 0 
t999 caaca 9 agtgagacac tgtctcaaaa aaaaaaaagg attttctgaa attagtaaag . . 990 0 
aaaattattt ttatttttaa atttctcata cttgctgtca tcttatgttt atgtttgttt . . 9960 
atttgcctta gtgtggggcc ctagatgagg tgaagggtgg gattagggag agatgaagct 1002 0 
ggcagtggag gaagaagggc tccaaaaaga gagacaataa tgtttagatc ttaaagagga 1008 0 
agcagtaatc ttttaatttt gagagatctc tgtgattagc ctcagtacta gaaattattt 10140 
tggaactcag ccaggcgcgg tggctcacat ctgtactccc agcactttgg gagaccgaag . 102 00 
tgggcagatg gcttaagccc aggagttcaa gaccagcctg ggcaacatgg caaaaccctg 10260 
tctctactaa aaatacaaaa aattagccag gcatgtgata cgcccttgta gtcccagctt 10320 
acctggggga ctgaggtggg atgattaccg gagcctggga ggttgaggct gcagtaagcc 10380 
aagatcacac cactgcaccc cagcctgggt gattaaggga gaccccgtct cagaaaaaaa 10440 
aaaggggggg aaacttaaaa gcatcaggct aaacactagc atgtcatcag aggggaaaaa 10500 
aatattaaaa ctgtagtacc tcaaaaataa gccatatatt gtactgtttt ctatataaca . 10560 
ttcaaaagta aaatgaaaaa tgaaatttca cattgagact ctgtttttca tcttcaaaaa 10620, 
aatgtgttta agtgatacag gccaagtgca gtggctgact tattatccca gcactttggg . 10680 
aggccaagtg ggacagattg cttttgagcc caggggtttg agaccagcct gggcaacagg 10740 
gcgaaaccct gcctctacaa aaaataaata aataaaaata aaattagcca ggcatggtgg 10800 
cttgttcttg tagntcccag ctactcaggg gacttgagcc taggaggtca aggctgcagt 10860 
aggccgtgat tgtgccactg cactccagcc tgggtgacag agcgagaccc tgtctcaaaa 1092 0 
ataataataa taggccgggc gtggtgggtc acacctgtaa tcccagcact tcgagaggcc 10980 
aaagcatgtg gacgacttga ggtcaggagt tcgagaccag cctggccaac atggggaaac 11040 
cctgtctcta ttaaaagtac aaaaaattgg ccgggcgcgg tagctcacgc atgtaatccc 11100 
tacactttgg gaggctgagg tgggtggatc acctgaggtc aggaattcaa gaccagcctg 11160 
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gccaacatga 
acgactgtaa 
tggaggttgc 
actcgatctc 
cccagctact 
gtgagccgag 
ctccacaaac 
caggtgaatt 
tctctactaa 
cttgggaggc 
agatcacacc 
aaaaagaaaa 
taaaattagg 
taagtgaact 
agtggtaact 
taatcccagc 
tgcaagtgag 
ctcaaaaaca 

tgttgggtga 

attgcttgag 
aaaaacaaaa 
tgaggtggag 
tgagaccctg 
actttgggag 
cacggtgaaa 
cctgtagtcc 
agcttgcagt 
cgtctcaaaa 
agatgtccct 
aatacttcag 
taaaacctta 
taaaatatat 
acactaaact 
ggaggccgat 
ttaaaacccc 
cccagatact 
gtgagccgag 
ataattaata 
taaaagccca 
aggcaactga 
ttatgatcca 
gcagtaggta 
tctgaatgtg 
ttttattttt 
tggctgaaag 
caagaaatta 
tgcaagatat 
cctgagactt 
aaattttcaa 
tttactcatc 
cagcatctat 
ggagaaagtc 
ggaactccat 
tgaagaagaa 
aggtctcatg 
tgggctcttt 
aaacaaaagt 
tatttggtca 
catagatata 
tcgtaatacc 
gaaccctgag 


tgaaaccgtc 
tcccagctac 
agtgagccaa 
agaaaaaaaa 
cgggaggctg 
ccaagatcgt 
aaacaaacaa 
acctgaggtc 
aattacaaaa 
tgaggcagga 
attgcactct 
cagtatttta 
atgttattac 
ggccatggtt 
tctatccaaa 
tactcaggag 
ccgagatcac 
aaaaacaaaa 
agtgactcaa 
cccaggagtt 
attaaccggg 
gctgcagtga 
tctcaaaaaa 
gccgaggcgg 
ccccgtctct 
cagctactcg 
gagccgagat 
aaaaaaaaaa 
agtcaaaata 
tgcatgatga 
attcaaagga 
tttattaaca 
agcttcttgg 
gcgggtgtat 
ctttctataa 
caggaggctg 
atcacgccac 
aataaactag 
tcctacttta 
agtgctttag 
gatttctgag 
atggattgat 
ttttttgtag 
aaattgcagg 
ttccagagga 
atagctgtcg 
tattttatat 
tcataatctg 
tttttttatt 
gatgatattg 
ggaatcccat 
ttaacccttg 
cagggacaag 
tataaagcta 
cagttgttct 
ttccaaatta 
ttttgtgaag 
aggcctgaaa 
aaaaaatact 
cttaaagagc 
ctagtagcct 


tctactaaaa 
tcaggaggct 
gatcgtgaca 
tacaaaaaat 
agacaggaga 
gccattgctt 
acaaaaaaac 
aggagtttga 
attagccagg 
gaatcgcttg 
agcctgggtg 
gttttaactt 
catgcattca 
tttatctatc 
gacctatctt 
gctgaggcag 
gccgctgcaa 
agacctatct 
cgtctgtaat 
tgagaccagc 
cgtggtcgct 
gctgtgaaca 
aaaagcaaga 
gcggatcacg 
actaaaaata 
ggaggctgag 
cgcgccactg 
aaaaaaaaac 
atgagattag 
tctcattttt 
gaaatagata 
gtacctatag 
cctggcgcag 
cgcttgggct 
aatatacaaa 
aggcacgaga 
tgcactccag 
cttccttttc 
aaattgttta 
agtctcccgt 

gaggctggat 
ttaaaatact 
taaacaagtg 
caagctacag 
cataaaaata 
tgaggttgct 
ttaattaaac 
agattattat 
aagacaactc 
ctgtcatcaa 
atcacccaga 
gcctagatat 

tggtgctgca 

ctgattacaa 
gggatgatta 
atctgacaga 
gcacccaggt 
gtgtacatta 
ttgaagctaa 
tagtaaaaca 


atacaaaaaa 
gaggcaggag 
ctgtacccca 
tagctaggcg 
atcccttgaa 
tccagcctag 
ccataatccc 
caccagcctg 
tgtggtggca 
aacccagggg 
acaagagcga 
tttatgtaac 
tttagcagaa 
attcctttgt 
aaattagcca 
gagaatagct 
tccagcctgg 
tgagctttcc 
ttcagcaatt 
ttgggcaaca 
tgcacctata 
caccactgca 
agcgcagtgg 
aggtcaggag 
caaaaaatga 
gcaggagaat 
cactccagcc 
aagaaagaaa 
cttttgacta 
gaaaggaaag 
atttcaagag 
ttatgtaaaa 
tggctcacgc 
caggaattca 
aattagccag 
atcatgtgaa 
cctgggcaac 
aaaaaaagaa 
ttcaagttca- 
gcctgcccta 
tgagttattg 
ttagcaagtc 
cataattaaa 
agaaccaaac 
gtattaggca 
ttcctagttc 
aaatatttat 
tgagtaagtt 
tgaagtgaca 
aaaactccga 
ttctgccaat 
tgcagtgaag 
ttactggagg 
gaaaacaggt 
agaagattta 
tgctaatcta 
gggaaagttc 
gcagaatatc 
tcttgaggat 
agcctataaa 
cttaagtaag 


ttagctggat 
aatcgcttga 
gcctgggcaa 
tagtgacgca 
cccaggaggc 
gtgacagagc 
agcattttgg 
gccaacatag 
ggtgcctgta 
gcggaggttg 
aattccatct 
cattttcctg 
aacttataga 
atgtgactac 
ggcatggtgg 
tgatcttggg 
gcaacagaat 
gtgtaagaaa 
tgggaggctg 
tgggaacaca 
gtgccagcta 
ctccagcctg 
ctcacgcctg 
atcgagacca 
gccgggcgtg 
ggcgtgaacc 
tgggcgacag 
aaaagaagat 
aactcaggat 
aancagagct 
gtatttttat 
tag^tagtgc 
ctgtnaatcc. 
aggccagcct 
gcatggtgtg 
cccaggaggt 
agagcaaaac. 
ataaattagg 
gatgaaaaga 
attttagaag 
agcagtgcaa 
tgatcaatct 
acacttatca 
tttcacaggc. 
actctaacct 
ttgattgaat 
tagttgtgaa 
ttgaatagtt 
gaaatgttgc 
cgtggctttc 
tacgtgtatt 
ctttttaccc 
gataattaca 
ggactgtttg 
aaaccgctac 
cactccaaag 
tcatttccta 
ttgcgccaga 
gtaggttctt 
cagattgatg 
atgttcaaag 


ttagtggcgc 
acctaggagg 
caagagcaaa 
cacctgtaat 
gaaggttgtg 
aaaacttcat 
gaggccaaca 
tgaaaccctg 
atcccagcta 
cagtgagccg 
ccaaaaaaaa 
aaaccttatc 
acatttttac 
aatgacttct 
cacatgcgtg 
aggcggaggt 
gagactccgt 
aagatgatac 
tagcggccgg 
ctgtctctac 
ctcgggaggc 
ggtgacagag 
taatcccagc 
tcctggctaa 
gtagcgggcg 
cgggaggcgg 
agcgagactc 
actgaaaaat 
attaaaaggg 
tccccatctc 
gaggtaatag 
caattaactg 
aaacactttg 
gggcaacata 
tgcctgtagt 
ggagtttgca 
tctgtctcaa 
tcctaagtcc 
gtggactagt 
gttgtgcact 
ggcaagctct 
aaaggaagtt 
cattgtcaca 
atttaatcat 
cattaatccc 
ttagtcctca 
aattaacaca 
caaataagtg 
ataatgccag 
cagtggccca 
tccttggctt 
gccagctttt 
cttgtcccac 
gattagcagt 
ttaatacact 
aatatagtga 
ctattcatgc 
gaacagaaaa 
ttgaatacac 
cacgtggtgg 
aagaaaatga 


11220 
11280 
11340 
11400 
11460 
11520, 
11580 
11640. 
11700. 
11760 
11820 
11880 
11940 
12000 
12060 
12120 
12180 
12240 
12300 
12360 
12420 
12480 
12540 
12600 
12660 
12720. 
12780 
12840 
12900 
12960. 
13020 
13080. 
13140 
13200 
13260 
13 3 2 0. 
13380 
13440 
13500 
13560 
13620 
13680 
13740 
13800. 
13860. 
13 92 0. 
13980 
14040 
14100 
14160 
14220. 
14280. 
14340 
14400 
14460 
14520 
14580 
14640 
14700. 
14760 
14820 
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ataatgttaa 
cttttagcct 
taggggtggt 

. ttcaaagttg 
ttgcagtgac 
ccgtcaataa 
tctgggcagt 
ttttcctaaa 
agtcttctat 
gcactttggg 
cggtgaaacc 
tgtagtccca 
cttgcagtga 
tctcaaaaaa 
ttcctttttt 
tgatgaaatt 
aaactggtta 
atgggatatt 
caatcttaaa 
cttcccgccc 
aggcatcttt 
gtaaccaaag 
ttaccagttt 
aggacaaaaa 
aatgaaagtt 
aggatctatt 
ttgaaaagtt 
agtgataagg 
ttatgaaccc 
ttaaaatgtc 
attaattttg 
taacagaaat 
actcttgttg 
cccgggttca 
ccatgttgcc 
atgttggcca 
aaagtactgg 
tcattttacc 

• cagaaaaatg 


gccattcttg 
taccaccttt 
gcaagtgaat 
aaagaatcaa 
aggacattgc 
aaaagacttg 
tccaagccag 
cgctgctgta 
gaaaaggcct 
aggccgaggc 
ctgtctctac 
gctactcggg 
gccgagatag 
aagggctgat 
ccttcctctc 
cacatgctag 
gtatatgggt 
.ttagaaggga 
agggttgttt 
acatcaccac 
aatcgccctg 
gcttaatatc 
tctgtagttt 
aaaaaaaaaa 
ttatgtttcc 
taccatatat 
gggtgctgtc 
aaacctgtta 
atacttttaa 
tacctttaag 
gcctggtgtt 
gtttgtcatt 
cccaggctgg 
agcgattctc 
tggctaattt 
ggctggtgtt 
gattacaggc 
tgtagaataa 
aatgccagtt 


attggacctc 
taaaaaattt 
tcgttttcat 
aagcagccac 
caccnnctcg 
cttccaggaa 
tttctattag 
aggaatatct 
gataatgggc 
gggcagatca 
taaaaataca 
aggctgaggc 
tgcctctgca 
aatgataaac 
caccccacaa 
tctaaatctt 
acagcattcc 
gcctttgaac 
tcttacctta 
cccgacttga 
attaaaggaa 
aaacactaat 
ctacacccaa 
aaaaaagctg 
cttagaaaca 
ttgtatgaga 
tttagtaact 
aaatcatggc 
aaagcatttt 
tataaaaatt 
cttcattatt 
gaattgggaa 
agtgcaatgg 
ctgcctcagc 
tttttttttt 
gaacttctga 
atgagccacc 
tcaaaactct 
atgttgccat 


atagcttatt 
gttattntcc 
ttagaagccc 
agttatgtag 
tatcctacta 
tttttatcca 
ctagctggac 
cacttttccc 
tgggcgcggt 
cgaggtcagg 
aaaaattagc 
aggagaatgg 
ctccagcctg 
agtgagcact 
gttttgcttt 
tttttctccc 
ctttccaatt 
cttattatat 
agtacaaaag 
agacagtagg 
agtgttagcc 
tagcttttta 
gccactgaag 
atttcaatat 
tgttttgctt 
aatcctcacc. 
tttaaaatag 
tattgatgtt 
taaaaatcta 
gcttaagtag 
catttgttaa 
tttttttttt 
cgtgatctca 
ctcctaagta 
ttttttttta 
cctcaggtga 
gcacccagcc 
tcacttgatc 
a 


ttagttaatc 
agaaacagta 
ctctgtacag 
gtctgatttg 
ccatcaatgt 
tacactttct 
caaagaccac 
cccggaaaca 
ggctcacgcc 
agatcgagac 
tgggcgtggt 
tgtgaaccca 
ggtgacagag 
ccggtccttt 
ttaaccaagg 
ttgtaacatt 
gggaagcgga 
ttccccatca 
catggaaaaa 
tgcttgaatg 
tgagagggcc 
gtgccttaac 
tcatctgtgg 
ttgatttgtt 
ggttctatag 
caagcattca 
tttaaatctc 
atagtatgga 
acactgacta 
atttgttcct 
ttttatcttg 
tttttttgag 
gctcactgca 
gctgggatta 
agtagagatg 
tccagctgcc 
aaattgggga 
tgtagtcata 


tttnntttgt 
aataggtgag 
ataatcaaaa 
aatgtcataa 
tgtgtttatt 
aactgtacta 
aaatctcttt 
ccctcactga 
tgtaatccca 
catcctgaca 
ggtgggcgcc 
ggaggcggag 
cgagactccg 
ttcttaggtt 
tgtctctgct 
tatgtgcccc 
aaaagagagt 
ttgatagtga 
tgcgcttttc 
gaaagtgagt 
tgactgaaaa 
cctgacctgg 
cccaagaggt 
gacatcccaa 
tatgttactt 
acctaaatct 
ccattttaat 
aagttgaact 
tagaaacaaa 
tgcctatcaa 
cctttgtcaa 
acggagtttc 
acctccacct 
cagatgcctg 
gggtttcacc 
tcggcctccc 
cttttaacag 
gctattaaca 


14880 
14940 
15000 
15060 
15120 
15180 
15240 
15300 
15360 
15420. 
15480 
15540. 
15600 
15660 
15720 
15780 
15840 
15900 
15960 
16020 
16080 
16140. 
16200. 
16260 
16320. 
16380 
16440. 
16500 
16560 
16620 
16680 
16740 
16800 
16860. 
16 92 0. 
16980. 
17040. 
17100. 
17131 


<210> 2 
<211>. 1414 
<212> DNA 

<213>. Homo sapiens 


<220>. 
<221>. CDS 
<222> 85 . . 987. 


<220> 

<221> polyA_signal 

<222> 1289. . 1294 

<223> AATAAA 

<220> 

<221> misc_f eature 

<222> 1 . .477 

<223> homology with sequence in ref embl :. AA398854. 


<220> 
<221> 


misc feature 


8 . 


<222> 406 . . 833 

<223> homology with sequence in ref embl :. AA435858 
<220> 

<221> misc_feature 
<222> 1218 . . 1414. 

<223> homology with sequence in ref embl :. AA194600 
<220> 

<221> misc_feature 

<222> 1037 . . 103 8, 10 80, 1248 . . 1249 
<223> n=a, g, c or t 

<400>. 2 

cgcgcaaatc ctcgtccgcg agaactgcaa ggcccgcaat gccctgcgcc tgcgtggacc ... 60. 
gattagcttt gaagtttaaa tcca atg gag aag act caa gaa aca gtc caa Ill 


Met Glu Lys Thr Gin Glu Thr Val Gin 

1 ... 5 


aga 

att 

ctt 

eta 

gaa 

ccc 

tat 

aaa 

tac 

tta 

ctt 

cag 

tta 

cca 

ggt 

aaa . 

. 159. 

Arg 

He 

Leu 

Leu 

Glu 

Pro 

Tyr 

Lys 

Tyr. 

Leu 

Leu 

Gin 

Leu 

Pro 

Gly 

Lys 


10 





15. 





20 





25 


caa 

gtg 

aga 

acc 

aaa 

ctt 

tea 

cag 

gca 

ttt 

aat 

cat 

tgg 

ctg 

aaa 

gtt 

207 

Gin 

Val 

Arg 

Thr 

Lys 

Leu 

Ser 

Gin 

Ala 

Phe 

Asn 

His 

Trp 

Leu 

Lys 

Val 






3 0. 





35 





4 0 



cca 

gag 

gac 

aag 

eta 

cag 

att 

att 

att 

gaa 

gtg 

aca 

gaa 

atg 

ttg 

cat 

. . 255 

Pro 

Glu 

Asp 

Lys 

Leu 

Gin 

He 

He 

lie 

Glu 

Val 

Thr. 

Glu 

Met 

Leu 

His . 





45 





50 





55 . 




aat 

gec 

agt 

tta 

etc 

ate 

gat 

gat 

att. 

gaa 

gac 

aac 

tea 

aaa 

etc 

cga 

. 303 

Asn 

Ala 

Ser 

Leu 

Leu 

He 

Asp 

Asp 

lie 

Glu 

Asp 

Asn 

Ser 

Lys 

Leu 

Arg 




60 





65 





7 0 





cgt 

ggc 

ttt 

cca 

gtg 

gee 

cac 

age 

ate 

tat 

gga 

ate 

cca 

tct 

gtc 

ate 

351 

Arg 

Gly 

Phe 

Pro 

Val 

Ala 

His 

Ser 

He 

Tyr. 

Gly 

He 

Pro 

Ser 

Val 

He 



75 . 





80 . 





85 






aat 

tct. 

gec 

aat 

tac 

gtg 

tat 

ttc 

ctt 

ggc 

ttg 

gag 

aaa 

gtc 

tta 

acc 

. . 399 

Asn 

Ser 

Ala 

Asn 

Tyr. 

Val 

Tyr 

Phe 

Leu 

Gly 

Leu 

Glu 

Lys 

Val 

Leu 

Thr. . 


90 





95 





100 





105 


ctt 

gat 

cac 

cca 

gat 

gca 

gtg 

aag 

ctt 

ttt 

acc 

cgc 

cag 

ctt 

ttg 

gaa . . 

447. 

Leu 

Asp 

His 

Pro 

Asp 

Ala 

Val 

Lys 

Leu 

Phe 

Thr. 

Arg 

Gin 

Leu 

Leu 

Glu 






110 





115 





120 



etc 

cat 

cag 

gga 

caa 

ggc 

eta 

gat 

att 

tac 

tgg 

agg 

gat 

aat 

tac 

act 

. 495 

Leu 

His 

Gin 

Gly 

Gin 

Gly 

Leu 

Asp 

He 

Tyr. 

Trp 

Arg 

Asp 

Asn 

Tyr 

Thr. . 





125 





130 





135. 




tgt 

ccc 

act 

gaa 

gaa 

gaa 

tat 

aaa 

get 

atg 

gtg 

ctg 

cag 

aaa 

aca 

ggt 

543 

Cys 

Pro 

Thr 

Glu 

Glu 

Glu 

Tyr 

Lys 

Ala 

Met 

Val 

Leu 

Gin 

Lys 

Thr. 

Gly 




140 





14 5 





15 0 





gga 

ctg 

ttt, 

gga 

tta 

gca 

gta 

ggt 

etc 

atg 

cag 

ttg 

ttc 

tct 

gat 

tac . . 

591 

Gly 

Leu 

Phe 

Gly. 

Leu 

Ala 

Val 

Gly 

Leu 

Met 

Gin 

Leu 

Phe 

Ser 

Asp 

Tyr 



155 





160 





165 






aaa 

gaa 

gat 

tta 

aaa 

ccg 

eta 

ctt 

aat 

aca 

ctt 

ggg 

etc 

ttt 

ttc 

caa . 

639 

Lys 

Glu 

Asp 

Leu 

Lys 

Pro 

Leu 

Leu 

Asn 

Thr 

Leu 

Gly 

Leu 

Phe 

Phe 

Gin 


170 





175 





180 





185 . 


att 

agg 

gat 

gat 

tat 

get 

aat 

eta 

cac 

tec 

aaa 

gaa 

tat 

agt 

gaa 

aac 

687. 

He 

Arg 

Asp 

Asp 

Tyr. 

Ala 

Asn 

Leu 

His 

Ser. 

Lys 

Glu 

Tyr 

Ser 

Glu 

Asn 






190. 





195 





200 



aaa 

agt 

ttt 

tgt 

gaa 

gat 

ctg 

aca 

gag 

gga 

aag 

ttc 

tea 

ttt 

cct 

act . 

735 

Lys 

Ser 

Phe 

Cys 

Glu 

Asp 

Leu 

Thr 

Glu 

Gly 

Lys 

Phe 

Ser 

Phe 

Pro 

Thr. 





205 





210 





215 




att 

cat 

get 

att 

tgg 

tea 

agg 

cct 

gaa 

age 

acc 

cag 

gtg 

cag 

aat 

ate . 

783 

He 

His 

Ala 

He 

Trp 

Ser 

Arg 

Pro 

Glu 

Ser 

Thr 

Gin 

Val 

Gin 

Asn 

He . 




220 





225 





230 





ttg 

cgc 

cag 

aga 

aca 

gaa 

aac 

ata 

gat 

ata 

aaa 

aaa 

tac 

tgt 

gta 

cat 

831 


9 


Leu 

Arg 

m n 

Arg. 

Tin t- 

ulU 

Asn 

lie 

Asp 

J. JL C 

Lys 

Lys 

Tyr 

Cys 

val 

ril S 








~> a r\ 





OAR 






L. Ct l_ 

(— L. L, 

9 a 9 

yat 


ggt 

LCL 

■h "h -t- 

gaa 

L. d v_ 


cgt 


acc 

cut 

aaa 

o / y 

Tvt 
iyx 

Leu 

f?1 11 

Asp 

val 

\j j- y 

Cpy- 

rile 

vJ X LI 

xyr. 


Arg 

Asn 

J. XIX 

Leu 

Lys 


250 





255 





260. 





265 . 


gag 

ctt 

gaa 

get 

aaa 

gee 

tat 

aaa 

cag 

att 

gat 

gca 

cgt 

ggt 

ggg 

aac . . 

. 927 

Glu 

Leu 

Glu 

Ala 

Lys 

Ala 

Tyr 

Lys 

Gin 

lie 

Asp 

Ala 

Arg 

Gly 

Gly 

Asn ; 






270 





275 





280 



cct 

gag 

eta 

gta 

gee 

tta 

gta 

aaa 

cac 

tta 

agt 

aag 

atg 

ttc 

aaa 

gaa 

. 975. 

Pro 

Glu 

Leu 

Val. 

Ala 

Leu 

Val 

Lys 

His 

Leu 

Ser 

Lys. 

Met 

Phe 

Lys 

Glu 



285 290 295 

gaa aat gaa taa tgttaagcca ttcttgattg gacctcatag cttattttag 1027 

Glu Asn Glu * 


300 

ttaatctttn ntttgtcttt tagccttacc accttttaaa aaatttgtta ttntccagaa . . 1087, 

acagtaaata ggtgagtagg ggtggtgcaa gtgaattcgt tttcatttag aagcccctct . 114 7 

gtacagataa tcaaaattca aagttgaaag aatcaaaagc agecacagtt atgtaggtct 12 07 

gatttgaatg teataattge agtgacagga cattgccacc nnctegtate ctactaccat . . 1267 

caatgttgtg tttattccgt caataaaaaa gaettgette caggaatttt tatccataca 1327 

ctttctaact gtactatctg ggcagttcca agecagttte tattagctag ctggaccaaa : 1387 

gaccacaaat c.tcttttttt cctaaac . . 1414 

<210> 3 
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